Abstract. In this paper, we obtain a new characterization of quasidisks by the Zygmund property.
Introduction
Suppose that D is a proper subdomain of the finite complex plane C. 
By [1] , in the case D = {z : |z| < 1}, H t 2 is the following well-known Zygmund's class Λ * :
Zygmund's class Λ * has many important applications in approximation theory. A domain D ⊂ C is said to be an (α, β)-John domain, 0 < α ≤ β < ∞, if there exists z 0 ∈ D such that every z ∈ D can be joined to z 0 by a rectifiable curve
where s is the arc-length parameter.
A domain D ⊂ C is said to be an (α, β)-uniform domain, if for each pair of points
D is said to be a K-quasidisk if it is the image of a disk or half-plane under a K-quasiconformal mapping f : C → C, where C = C ∪ {∞}. By [5] , we know that if D is a K-quasidisk, then D is an (α, β)-uniform domain for constants α and β that depend only on K.
Quasidisks were characterized in [3] and [4] by the Hardy-Littlewood property (only for unbounded domains) and in [2] by the Schwarzian univalence criterion. In 1992, we obtained the following theorem.
Theorem Z ([6]). Suppose that D is a quasidisk in C. Then necessary and sufficient conditions for
The sketch of the proof is as follows.
we have
Taking r = dist(z, ∂D)/8 yields (1.5).
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In order to prove the sufficiency, let z 1 , z 2 ∈ D and
(1.11)
It is easy to see that
We estimate S 3 . By virtue of (c) in (1.4), we have 
Thus

S 3 = O(δ).
In the case |z 10 − z 20 | ≥ max k=1,2 dist(z k0 , ∂D)/2, it is not too difficult to show that
It follows from (1.13) and (1.12) that
This proves that f (z) ∈ H t 2 .
Definition 1. Suppose that D is a proper subdomain of C. We say that D has the Zygmund property if there exists a constant
From Theorem Z we know that quasidisks have the Zygmund property. In the present paper we show that, if an unbounded domain C has the Zygmund property, it is a quasidisk too. We thus obtain a characterization of unbounded quasidisks by the Zygmund property. 
Theorem. Suppose that D is a simply connected domain in
Under the conditions of Lemma 1, let z 0 , z 1 , z 2 and w 0 be points as indicated in its statements. Choose an arc γ in D from z 1 to z 2 , and let z be the first point at which γ meets ∂B(z 1 , 
If σ is the segment from z 1 to z 2 , then plainly
Both h 0 (z) and h(z) are analytic branches of log(z − w 0 ) in some neighborhood of z 2 ; we thus have h 0 (z 2 ) − h(z 2 ) = 2kπi. Using (2.1), (2.2) and (2.3) we conclude 
The hypothesis on D implies that Because f (z 1 ) = f 0 (z 1 ), f(z ) = f 0 (z ) and f(z 2 ) = f 0 (z 2 ) + 2πi(z 2 − w 0 ), we obtain |f (z ) − P 1 (f, z )| = |f 0 (z ) − P 1 (f 0 , z ) +
By (2.6) and (3.1), we conclude that
≥ (M log 4 + 8)d − 3πdM log 4 + 8 ≥ Md log 4, which contradicts (3.5).
